Peral millet being drought tolerant has substantial potential to contribute in food security ensuring the food, fodder and nutritional value in different Asian and African countries. Susceptibility to abiotic and biotic factors and low productivity are the main reasons for decreasing productivity and area of millets. In this context, evaluation of the effect of weed control practices and varying sowing dates on grain yield of kharif season grown pearl millet (Pennisetum americanum L.) was demonstrated at post graduate agriculture research station, University of Agriculture, Faisalabad during 2015. Forage pearl millet was sown at three different sowing dates i.e. mid-June, end of June and mid-July and four weed control practices viz. weedy check (no weeding), twice hoeing at 15 and 30 days after sowing (DAS), weed control using herbicides i.e. application of Atrazine (Awax 38 SC) @ 330 g a.i. ha −1 at 15 DAS, and twice foliar applications of 10% Sorghum water extract (Sorgaab) (at 15 and 30 DAS). The experiment was laid out in randomized complete block design (RCBD) under split plot arrangement, comprising of three replications. The treatments with varying sowing dates were randomized in main plots and weed control practices were in subplots. Results showed that the highest plant height (279.51 cm), leaf area (2777.80 cm In sum, it is concluded that to reduce the weed-crop competition and to gain higher productivity of pearl millet, field should be weed free 20 -45 days after sowing.
Introduction
Forage crops are getting important in agriculture and total area in Pakistan (Punjab) under forage crops in 2010 was 5.48 million hectares. A total of 3.46 million tones forage production was recorded by national agencies with an average productivity of 420 kg·ha −1 in Khyber Pakhtunkhwa [1] . Forage crops are the cheapest and main source of feed in Pakistan. Amongst various forage crops pearl millet (Pennisetum americanum L.) is the important forage and locally called as Bajra. It ranked third most important fodder crop among live stock feeds [2] . Millet is C 4 crop and high temperature receptive crop, which requires optimum moisture for higher productivity [3] .
Current forage production is still insufficient in fulfilling the national demand for forage. One of the most important limiting factors for livestock business is shortage of fodder crop. Moreover, poor quality production of forage and seasonal shortage of forage during extreme winter as well in summers and 2.5% decrease in area under forage per decade are key constraints for forage and livestock production [3] . Low production of forages is primarily due to unavailability of proper land for forage production, improper sowing time and techniques, unavailability of high quality forage seeds, poor irrigation and nutrition management, weed infestation and poor plant protection etc. Very little research has been done on forage production so far, especially in relation to development of new varieties, so there is major dependence on imported seed for forage production. Farmers rely on their own produced seeds in spite of its low yield potential [4] .
Under favorable conditions millet has capability to attain height of 6 -10 feet [5] . Millet is normally cultivated for various purposes, viz. grain crop, hay, fuel, fodder and due to its nutritious importance, it is recommended for use as livestock feed [6] . Optimum planting time is a chief factor influencing the seed production of pearl millet [7] . Sowing date of pearl millet, either early or late, affects the final yield. Optimum sowing date of millet offers increased productivity [8] , sufficient duration of vegetative growth, efficient consumption of soil nutrient and radiation energy and adequate reproductive growth [9] . For better productivity of pearl millet, optimization of suitable planting time is prerequisite [10] .
Weeds affect the crop productivity, as they create competition during early growth stages for resources with crop plants and limits the yield and quality of [11] . Reduction in yield due to weeds infestation is up to 35% [12] .
Irregular and uneven stand establishment lead to decrease in the grain yield. Optimum planting time is a handy tool to control weed infestation by providing prospects for crop plant and weeds to germinate concurrently [13] . Less research has been undergone so far, because there is a less emphasis on high quality forage and seed production of fodder crops. Under such circumstances, keeping in consideration the importance of weed management and sowing dates the present field experiment was planned to discover the most appropriate weed management strategy and sowing date for better yield and yield attributes of pearl millet. Figure 1 .
Materials and Methods

Experimental Location
Experimental Description and Treatments
The experiment was designed using Randomized Complete Block Design . Planting geometry was 60 cm apart ridges while maintaining 15 cm plant-plant distance. Water extract of sorghum (Sorgaab) has potential to reduce the infestation of weeds species like, Chenopodium album, Cyperus rotundus, Phalaris minor, Rumex dentatus and Senebiera didyma have been observed due to its allelopathic role by releasing allelochemical as "sorgeolone" [14] . Sorghum sticks were harvested at maturity and dried under shade.
Experimental Procedure
Well dried plants stalks chopped using fodder chopper and oven dried at 70˚C
for 72 hours to gain constant weight. Then crushed in a grinder and passed through sieve of 40 mm. Soaked in distilled water for one day at room temperature using 1 g herbage and 20 ml water ratio as directed by Cheema and Khaliq, [15] . Water extract (sorgaab) was gained by sieving the mixture (herbage and 
Data Collection and Statistical Analysis
Data regarding growth and yield parameters of pearl millet were collected ac- 
Results and Discussion
Data presented in Figure 2 Reasons behind higher plant height and stem thickness in first two sowing dates may be the long duration from planting to maturity, more photosynthesis that resulted in more photosynthetic assimilate accumulation, which ultimately increased vegetative growth. The results of our experiment are in accordance with the results of Arif et al. [17] , Mass et al. [18] and Siddig et al. [19] ; they explained that more tallness in plant height and thickness of stem are due to early planting of crops as equated to late planting.
Proper and timely weed control as well as timely sowing reduced crop-weed competition, made possible for crop to acquire input resources efficiently and ultimately resulted in better growth [20] [21] . In contrast, late sowing, due to photoperiodism influenced the crop to change its mode of growth from vegetative to reproductive, shortened the vegetative growth period and significantly reduced the plant height and thickness of the stem. Our results regarding thickness of stem are contradictive with the results of Wailare [22] . He claimed that stem thickness could not be significantly changed due to changing sowing dates.
However, our results are also advocated by the finding of Shinde et al. [23] , in which it was noticed that full weed suppression in crop increased the plant height and stem thickness as weed crop competition reduced. Delayed sowing and more weed crop competition resulted in poor crop stand, weak and lean seedling and stunted growth of crop because weeds compete with the crop plants for resources like sunlight, nutrients, space and water [24] . Asseng et al. [25] and Jan et al. [7] also stated that delaying the planting badly affect the number of leaves plant −1 and leaf area index. Similarly, Nalewaja et al. [26] reported that plant height and thickness of stem significantly increased when we follow the proper weed control practices to reduce weed infestation and crop weed competition.
Influence of planting dates and different weed management strategies on leaf area and leaves fresh weight is showed in Figure 2 [25] and Eshraghiet al. [27] . According to their results sowing dates have significant effect on crop performance.
More weeds flourish rapidly and compete with crop more effectively, reduce crop plant height, leaf area, dry matter accumulation and biological yield. Maqbool et al. [28] concluded that leaf area and fresh weight are severely affected due to more weed-crop competition as compared to weeds free planting. Moreover, water use efficiency, heliothermal use efficiency and heat use efficiency were also maximum in early planted pearl millet [29] .
Data presented in Table 2 showed that varying planting dates and weed control strategies significantly affected the total grains number in a head, test weight and grain productivity of pearl millet whereas the interaction of sowing dates and weed control practices for number in a head and grain productivity was significant. Date represented in Table 3 [17] and Jan et al. [7] ; they described that early sowing of pearl millet gave more number of grains per head compared with late sowing. [12] .
They concluded that optimum control of weeds increased the number of grains per head. (b) the data are presented as the means ± SD; Means sharing same letters did not differ significantly at P = 0.05.
When pearl millet was planted on 30 th June, it results in extended period for growth and development with ideal conditions and higher photosynthetic assimilation that ultimately translocated towards the seed attainment at physiological maturity resulting in higher grain weight as compared to the crop sown on 15 th July. Siddig et al. [19] and Jan et al. [7] reported the similar results, and they stated that early planting of pearl millet improved the 1000-grain weight in comparison with late sown on 15 th July. But these results were contradictory to Wailare [22] , who stated that planting time have no substantial effect on 1000-grain weight of pearl millet. Weed control practices significantly increased test weight of pearl millet as compared to weedy check treatment due to vigorous growth and development that resultantly leads to higher assimilate accumulation in seeds. These results support the results of Kumar et al. [31] . [18] and Soler et al. [9] . They stated that significant increase in pearl millet yield was observed with early sowing.
Similar results are also presented by Dahmardeh and Dahmardeh [32] . Banga et al. [33] , Sharma and Jain [30] and Carson [12] reported that control of weeds manually, herbicides use and application of allelochemicals significantly improve the grain yield as compared to untreated plots. The higher weed density and accumulation of weed DM in weedy check might have reduced plant height, number of leaves and other growth attributes resulting in reduced fodder yield. ANOVA Table 2 showed that varying weed control strategies significantly affected the weed density, fresh weight of weeds and dry weight of weight of pearl millet whereas the sowing dates and interaction was not significant. Data presented in Table 3 ) recorded when plots were treated with 10% sorghum water extract.
Variation in weed density, weed fresh and dry weight by various weed control methods is due to the difference in efficiency in controlling weeds. Sharma and Gautam [34] and Tanveer et al. [35] found the maximum weed density in un-treated plots and better weed control was observed in different weed control treatments. These results are in analogy by the result of Balyan and Bhan [36] , who reported that in pearl millet and maize carpet weed (Trianthema portulacastrum L.) can be considerably reduced by hand weeding and spray of atrazine @ 0.5 kg·ha −1 . Inhibition of fresh weight of weed in this study, shows the effectiveness of different weed control treatments. These results are in accordance with findings of Joseph et al. [37] , who reported that hand weeding as the herbicide application assured the weed free conditions and responsible for the considerable reduction in weed population and fresh weight of weeds. These results were also in accordance with the previous findings of Sandangi and barik [38] , Armel et al. [39] , and Muhammad and Hassan [40] . Induction in weed dry weight by various weed control methods is due to the difference in efficiency in controlling weeds and gave less weed biomass by different weed control methods. These findings were also supported by the work of Devender et al. [41] , who reported the weeding and other weed control methods significantly reduced the dry weight of all weeds.
Conclusion
In conclusion, the performance of pearl millet (Pennisetum americanum L.) sown on 30 th June under two hand hoeings at 15 and 30 DAS for weed control was found to be the best in terms of the grain yield per ha compared with the other treatments. Sowing time and timely weed control practices assured less weed crop competition and increase productivity.
